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57 ABSTRACT 
A sheet fed rotary printing press is switchable between 
recto and recto and verso printing. A sheet transfer 
drum carries sheet leading and trailing edge grippers 
which are shiftable with respect to each other by use of 
a disengagable clutch. When the sheet transfer drum is 
placed in the recto position, stops that are carried in the 
leading and trailing edge grippers abut each other. 

1 Claim, 2 Drawing Sheets 
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1. 

SWITCHABLE SHEET FED ROTARY PRINTING 
PRESS 

FIELD OF THE INVENTION 

The present invention is directed generally to a sheet 
fed rotary printing press. More particularly, the present 
invention is directed to a sheet fed rotary printing ma 
chine which is switchable between recto printing and 
recto and verso printing. Most specifically, the present 
invention is directed to a sheet fed rotary printing press 
switchable between recto and recto and verso printing 
and having a sheet transfer drum disposed between two 
printers. The sheet transfer drum has a drum body 
which is supported in the machine frame by hollow 
journals and which has sheet grippers to grip the front 
edge of the sheets being transferred. Sheet holding or 
gripping means are also provided to grasp the rear por 
tions of sheets carried on the sheet transfer drum. These 
sheet holding or gripping means are carried by a hollow 
shaft that is supported in the hollow journals. Gear 
wheels that have identical diameters are wedged on one 
of the hollow journals of the sheet transfer drum, and an 
end of the shaft which carries the sheet holding means. 
One of the gear wheels engage a gear carried by a trans 
fer cylinder while the second engages a gear of a revers 
ing drum that is situated downstream, in the direction of 
sheet travel, and which has a gripper system for grip 
ping either the front or trailing edge of a sheet on the 
sheet transfer drum, depending on whether the printing 
press is operating in recto or recto and verso printing. A 
disengagable clutch connects the two gear wheels car 
ried by the sheet transfer drum so that the angular orien 
tation of the leading edge sheet grippers and the trailing 
edge sheet holding means on the sheet transfer drum 
may be adjusted with respect to each other. 

DESCRIPTION OF THE PRIOR ART 
A sheet fed rotary printing press that has a sheet 

transfer drum is generally shown in U.S. Pat. No. 
4,716,827, which is assigned to the assignee of the pres 
ent application. This patent discloses an assembly in 
which the clutch between the two gear wheels is a 
shrink connection which can be temporarily discon 
nected by means of a so-called oil pressure connection 
for the purpose of changing the angular position of the 
gear wheel by charging with oil under pressure. In 
these generally known sheet-fed rotary printing presses, 
the two devices for gripping the front and rear edges of 
the sheets can be adjusted in a simple manner during a 
change from recto printing to recto and verso printing 
and vice versa. Although the adjustments can be made 
by only disconnecting the clutch between the two gear 
wheels, the adjustment of the prior art sheet-fed rotary 
printing press still presents difficulties, because the re 
spective correct angle positions of the sheet grippers 
and sheet holding means for recto printing and for dif 
ferent sheet lengths during recto and verso printing 
must be determined. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
switchable sheet fed rotary printing press. 
Another object of the present invention is to provide 

a switchable sheet fed rotary printing press having a 
sheet transfer drum with adjustable sheet grippers and 
sheet holders. 
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2 
A further object of the present invention is to provide 

a switchable sheet transfer drum which is adjustable to 
different format lengths of sheets. 

Still another object of the present invention is to 
provide a switchable sheet transfer drum having fixed 
stops. 
As will be discussed in greater detail in the descrip 

tion of the preferred embodiment which is set forth 
subsequently, the sheet fed rotary printing press in ac 
cordance with the present invention has a sheet transfer 
drum in which in the recto printing position, the arc 
distance between the devices for gripping the front and 
rear edges of the sheets on the sheet transfer drum cor 
responds to an arc distance on the reversing drum 
which is composed of the distance of the grippers on the 
reversing drum for gripping the front and rear edges of 
the sheets, and of a distance resulting from the displace 
ment of the rear edge of the sheet during reversing, plus 
the required paper edge for gripping the respective 
sheet at its front or rear edge. Furthermore, the recto 
printing position can be set on the sheet transfer drum 
by means of cooperating stops on the devices for grip 
ping the front and rear edges of the sheets on the sheet 
transfer drum or on the gear wheels which can be cou 
pled with each other. 
The recto printing position can be readjusted in a 

simple manner without complicated setting and measur 
ing steps by disengaging the clutch and sliding together 
the stops and then re-connecting the gear wheels with 
each other. Because the recto printing position is deter 
mined by the stops, it is always easy to find it again after 
the devices for gripping the front and rear ends of the 
sheets on the sheet transfer drum have been moved. 

If a change from recto to recto and verso printing is 
to be made, this is accomplished easily because only the 
gripper system of the reversing drum needs to be acti 
vated in such a way that its reversing grippers will grip 
the rear edges of the sheets. In the sheet fed rotary 
printing press in accordance with the present invention, 
the position of the gripping devices on the sheet transfer 
drum for the front and rear edges of the sheets during 
the change from recto to recto and verso printing corre 
sponds to the greatest format length of the sheets to be 
printed. If the sheets are to be printed with shorter 
format lengths, the clutch connecting the gear wheels 
must be disengaged and the gripper devices on the sheet 
transfer drum for gripping the front and rear edges of 
the sheets must be adjusted to the new format by ac 
complishing a relative turning of the parts of the sheet 
transfer drum on which the sheets rest. Because the 
cooperating parts of the sheet transfer drum are in en 
gagement, through their gear wheels, with the gear 
trains leading to the printers which are placed ahead 
and behind of the sheet transfer drum, a phase-correct 
adjustment of these printers automatically takes place 
when the format is changed, so that the register does 
not need to be reset. If, during the recto and verso 
printing operations, the format of the paper to be 
printed is to be changed, it is only necessary to disen 
gage the clutch and to turn the gear wheels in relation 
to each other in such a way that the arc distance be 
tween the devices for gripping the front edges of the 
sheets and rear edges of the sheets corresponds to the 
new paper format. Because the respective gear wheels 
carried by the sheet transfer drum body and the shaft 
supported in it, which shaft is the support for the device 
for gripping the rear edges of the sheets, are in engage 
ment with the gear wheel of the transfer cylinder on the 
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one hand and with the gear wheel of the reversing drum 
on the other, they are always coupled in phase-correct 
manner with the two printers. Thus, in each position of 
the angle of the rotation of the two gripping compo 
nents of the sheet transfer drum, the phase position of 5 
the devices for gripping the front edges of the sheets 
and for gripping the rear edges of the sheets corre 
sponds with the printers placed ahead and behind, so 
that no additional and complicated adjustment steps 

4. 
by hollow journals 3 and 4 that are attached to the ends 
of the drum body 2. The sheet transfer drum 1 is pro 
vided, at its periphery, with a plurality of generally 
conventional and well known sheet grippers 6 that are 
used to grip the leading edges of printed sheets which 
are supplied to the sheet transfer drum 1 from a transfer 
cylinder 7 that operates in cooperation with a first print 
ing unit 17, as seen in FIG. 2. 
A shaft 8 is supported freely rotatable in the hollow 

need to be taken to reach the correct phase position of 10 journals 3 and 4 of the basic drum body 2. Holding 
the gripper devices with respect to the associated print 
ers or to the gear trains leading to them. Therefore, in 
the sheet fed rotary printing press in accordance with 
the present invention, the position of the angle of rota 
tion of the two sheet transfer drum parts carrying the 
devices for gripping the front and rear edges of the 
sheets is such that in each phase position of the printers 
the gripper device of the feeding drum or transfer cylin 
der cooperates with the gripper device of the sheet 
transfer drum, and the gripper system of the subsequent 
reversing drum for gripping the rear edge of the sheet 
cooperates with the format-adjustable holding means of 
the sheet transfer drum which, for example, consist of a 
number of suction devices, so that no additional adjust 
ment steps need to be taken and no points of collision 
occur. The recto printing position can be easily set by 
sliding together the stops, so that the letter can be reset 
repeatedly, quickly, and with great accuracy after a 
recto and verso operation. The number of gear trains in 
a sheet-fed rotary printing press in accordance with the 
present invention has not been increased, so that no 
additional play, which might have an adverse effect on 
the printing accuracy, needs to be tolerated. 
The invention also takes into consideration that, on 

account of the reversing gripper of the gripping system 35 
of the reversing drum, the rear edge of each sheet is 
displaced at each reversal, the displacement being 
larger than 0 and smaller than the circumference of the 
drum less the largest printable paper size. 
BRIEF DESCRIPTION OF THE DRAWINGS 
While the novel features of the switchable sheet fed 

rotary printing press in accordance with the present 
invention are set forth with particularity in the ap 
pended claims, a full and complete understanding of the 
invention may be had by referring to the detailed de 
scription of the preferred embodiment which is pres 
ented subsequently, and as illustrated in the accompany 
ing drawings in which: 

FIG. 1 is a schematic cross-sectional view of a sheet 
transfer or sheet storage drum of a sheet fed rotary 
printing press that is switchable between recto and 
recto and verso printing in accordance with the present 
invention; and 
FIG. 2 is a schematic side elevation view of the sheet 

fed rotary printing press and showing the sheet transfer 
drum, transfer cylinder and reversing drum of the pres 
ent invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning initially to FIG, 2, there may be seen a 
switchable sheet fed rotary printing press in accordance 
with the present invention. There is provided a sheet 
transfer or storage drum, generally at 1 which is shown 
in greater detail in FIG. 1. Sheet transfer or storage 
drum, generally at 1 is comprised of a hollow drum 
body 2 which is rotatably supported in machine frame 5 

means 9 are fixed on this shaft 8 sectionally or in the 
shape of segments and are equipped along a convex 
surface line of the sheet transfer drum 1 with sheet 
gripping means in the form of suction nozzles 10 for 
gripping the rear end portions of the sheets. Suction air 
is supplied to these suction nozzles 10 in a generally 
conventional manner through the shaft 8, in the form of 
a hollow passage in the shaft 8, by means of rotating 
feed-through for the suction air. 
A pair of generally parallel and identical sized gear 

wheels 13 and 14 are positioned generally at one end of 
sheet transfer drum 1. These two gears 13 and 14 have 
identical numbers of teeth and pitch. The gear 13 is 
fixedly secured to journal 4 of drum 1 while the gear 14 
is fixedly secured to the end of hollow shaft 8. The gear 
13 meshes with a gear 7.1 that is carried by the transfer 
cylinder 7 while the gear 14 meshes with a gear 15.1 
that is carried by the reversing drum 15. These gear 
pairs 13 and 7.1 or 14 and 15.1 are not separable so that 
a rotation of gear 13, for example effects a rotation of 
gear 7.1. 
The gears 13 and 14 are connected to each other by 

means of a disengagable clutch assembly, such as the 
one disclosed in U.S. Pat. No. 4,716,827. This type of 
disengagable coupling is generally known in the art and 
thus is not shown in the drawings. Disengagement of 
this clutch allows shifting of the gears 13 and 14 with 
respect to each other. 

Referring again to FIG. 2, the selective positions of 
the transfer cylinder 7 and of the reversing drum 15 
with respect to the sheet transfer or storage drum 1 may 
be seen. The transfer cylinder 7 has a set of sheet grip 
pers 16 and receives sheets from the first printing press 
17. These sheets are then taken over by the sheet trans 
fer drum 1 whose grippers 6 grasp the leading edges of 
the sheets from the grippers 16 of the transfer cylinder 
7. 
The reversing drum 15 is supplied with a sheet grip 

per system, generally at 18, and supplies sheets to the 
second printer 19. As may be seen, this sheet gripper 
system 18 includes sheet grippers 20 and 21. These two 
sheet grippers 20 and 21 are used alternatively, depend 
ing on the mode of operation of the printing press. Thus 
if the press is performing recto printing, the grippers 20 
of the reversing drum 15 grasp the leading edges of the 
sheets from the grippers 6 of the sheet transfer drum 1. 
However, if the press is operating in recto and verso 
printing, the grippers 21 of the reversing drum 15 will 
grasp the trailing edges of sheets from the gripper 
means 10 of the sheet transfer drum. This will effect a 
turning over of the sheets. 
As may be seen in FIG. 2, there are provided stops 22 

on the sheet transfer drum 1. These stops are depicted as 
being between the suction nozzle 10 and the peripheral 
leading edge sheet grippers 6. However, these stops 22 
could also be provided between the gears 13 and 14. 
These stops 22 contact each other when the sheet trans 
fer drum 1 is set for recto printing. These stops thus 
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secure the recto printing position in which the grippers 
20 of the gripper system 18 of the reversing drum 15 
cooperate with the grippers 6 of the sheet transfer drum 
1. If the press is to be reset from a recto and verso print 
ing operation to a recto printing operation, it is only 
necessary to slide the stops 22 together. In the position 
where the stops 22 meet, a tolerance of 0.05 mm in 
reference to the radian measure of the surface of the 
jacket of the drum should be adhered to. 

In the recto printing position corresponding to the 
base position, the distance of the arca, the arc of the 
sheet transfer drum, corresponds to the arc (3, the arc of 
the reversing drum 15, the length of the arc distance {3 
being the result of the length of displacement of the rear 
edge of the sheet during reversal plus the required page 
edge for gripping the sheet at the front and rear edges. 
As may be seen by referring to FIG. 2, the arc distance 
a is the distance between a set of sheet leading edge 
grippers 6 and a set of sheet trailing edge gripping 
means 10. Similarly, the arc distance g is the distance 
between the leading edge sheet grippers 20 and the 
trailing sheet grippers 21 in the gripper set 18 of the 
reversing drum 18. 

In operation of the switchable sheet fed rotary print 
ing press of the present invention when it is desired to 
switch from recto to recto and verso printing, the grip 
per system 20 and 21 of reversing drum 15 is rotated 
counter-clockwise until the grippers 21 reach the trans 
fer point to sheet transfer drum 1. Due to the fact that 
the gear 15.1 of reversing drum 15 meshes with gear 14 
and the gear 13 to which 14 is engaged, the gripper 
system 6 and 10 of the sheet transfer drum is rotated in 
the same way. In this position, the suction nozzles 10 
now correspond with the grippers 21. This means that 
the suction nozzles 10 are situated clockwise, by the 
dimension of the sheet edge required to grip the sheet 
edge, in front of the sheet transfer point. In this position, 
the sheet reversing device 1 and 15 is adjusted to the 
highest paper size to be used. 

If the reversing device 1 and 15 is to be adjusted to a 
different paper size, the gears 13 and 14 will be disen 
gaged. Thereafter, the gear 15.1 of reversing drum 15 is 
rotated until the corresponding suction nozzles 10 are 
adjusted to the new paper size. In this position the gear 
13 and the gear 14 will be engaged again. The new arc 
distance a between the devices 6 and 10 to grip the 
sheet leading and trailing edge has now been increased 
by the dimension of the size difference to the original 
arc distance a plus the dimension of the paper size dif 
ference. 
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6 
While a preferred embodiment of a switchable sheet 

fed rotary printing press in accordance with the present 
invention has been fully and completely set forth here 
inabove it will be apparent to one of skill in the art that 
various changes in, for example, the particular structure 
of the sheet grippers, the type of disengagable clutch, 
the vacuum supply means and the like may be made 
without departing from the true spirit and scope of the 
invention which is accordingly to be limited only by the 
following claims. 
What is claimed is: 
1. A sheet fed rotary printing press switchable be 

tween recto printing and recto and verso printing, said 
printing press having a sheet transfer drum which is 
disposed between first and second printers and having a 
drum body that is supported in hollow journals and 
having sheet grippers to grip the front edge of the 
sheets, said sheet transfer drum also having gripping 
means for gripping the rear edges of sheets, said grip 
ping means being carried on a shaft supported in said 
hollow journals, said sheet transfer drum having identi 
cal gear wheels positioned generally parallel to each 
other, one of said gear wheels being carried on one of 
said hollow journals and the other of said gear wheels 
being carried on an end of said shaft; one of said gear 
wheels engaging a gear wheel of a transfer cylinder and 
the other of said gear wheels engaging a gear wheel of 
a reversing drum which is placed downstream in the 
direction of sheet transport and which has a gripper 
system for selectively gripping the front and rear edges 
of the sheets, said sheet transfer drum having a disenga 
gable clutch which connects said two gear wheels in 
various angled positions for gripping the front and rear 
edges of sheets on the transfer cylinder, characterized in 
that in the recto printing position an arc distance be 
tween said sheet grippers and said sheet gripping means 
for gripping the front and rear edges of the sheets on 
said sheet transfer drum corresponds to an arc distance 
on the reversing drum which is the distance between 
grippers of said gripper system on the reversing drum 
for gripping the front and rear edges of the sheets and of 
a distance resulting from the displacement of the rear 
edge of the sheet during reversing plus the required 
paper edge for gripping the respective sheet at its front 
or rear edge, and in that the recto printing position can 
be set by means of cooperating stops on said sheet grip 
pers and gripping means for gripping the front and rear 
edges of the sheets on said sheet transfer drum or on 
their cooperating gear wheels which can be coupled 
with each other. 
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